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Dear Professor Heldelberger.

Yesterday I mailed the MS tc you (as registered letter) and
this morning we have sent your handwritten MS tcgether with a summary of
the Rabbit and Horse Sera runs beside a cépy cof the two most characteri-
stic sedimentation dlagrams from each run (this was malled as registered
raffdrshandlingare this morning). T hope you will get these at the same
time as this letter, otherwise they must ccme shortly arfter. For the case
you have nct got the first letter I add a copy of this.

As regards the MS I reckcn that you are going to bring it intc its
final shape, s¢ I have nct at all bethered aboutlfetting it into the
ccrrect language, and I hope that you will cnanéé(in all the wayswhich
ycu think advisable. - The MS has come out rather long, but I think it
difficult toc sherten it much without excluding things that are valuable
fcr the understanding cof the experimental results. I was a little in
doubt about the best way of stating the experimental results, since I
was afrald that the tables would not give a correct picture of the cen-
trifuge experiments. Finally I arrlve%ﬁt these dlagrams, and I think
that they really give a falrly gccd picture cf the results. Svedberg and
Tiselius sald that 1t was a great advantage fcr them to have them, when
they were reading the MS. - As tc the typcgraphical perfcrmance cf these
¢iagrams they will have tc be rather much dimished, prcbably at least to

1/5 scale. The lines for the rectangles must be heavlily drawn in crder



that they may be easily distinguished frcm the text. It is probably best
tc print the text in the dlagrams. The diagrams I send you are Just
rough-draughts in crder tc save time, i1f I shculd have gct the fine drawn
done 1t wculd prcvably have meant a delay c¢f ancther week, since cur
drawer from ncw until Christmas is piled up with work,but I hcpe you

can get 1t done easily in New Ycork.

I have been a 1little afraild whether the MS shoculd be mcte than the
25 vrinted pages they state as a maximum in J.Exp.Med. But do yocu nct
think that all the description of the experiments cculd be printed with
vpetitr, I think so. If 1t is still tcoc long, dc yocu think it would be
pcssible tc divide it into twe papers? The cone dealing with the rabvit
experiments and the cther with thcse done on horse sera.

Ycu will prcbably cbserve that the new sedimentation ccnstants gi-
ven in several cases are different from the cnes that were calculated
wnen ycu left. Slight changes may be due tc the fact that we have recal-
culated mcst of the runs and 1n scme cases we have gct additicnal expo-
sures ccnparated. But the main caugse c¢f change is due tc the additicnal
correcticn which I have appllied &n these experiments. It 1s a very dif-
ficult problem in wvhat manner tc correct the sedimentation ccnstants in
the mcre concentrated sclutions and in the mixtures (f.inst. serunm).

I am working cn the problem and hope tc come tc scme conclusion sconer
cr later, but sc far I have nct gct any definite results. In lack of
results I have used the same methcd as v.Mutzenbecker used fcr correc-
ting his sedimentation ccnstants fcr serumalbumin and serumglcbulin to
infinite dilution, viz. by multiplying the (fcr salt and temp. cocrrec-
ted) s20 with the viscesity increase due tc the protein itself. That
means I have multiplied the salt-corrected s,q by-—115i5:=—, where

‘l baffer toddon,
?F”*;kis the visccsity of a protein sclution having the same concentra-

ticn and ccmpcsition as the centrifuge sclution has where the mclecule



cerrespending tc this s, sediments; or in ancther way: 8, has been ccrrec-

ted for the prctein ccncentraticn c s, for proteln concentraticn ¢, +

1 S2 1
02 and sn has been corrected for the protein ccncentration cl + 02 +.ee
«».+ Cn. The values for ? fer cvalbumin, serumalbumin and serumglobulin
have been taken from determination ¢f the visccsity in pure solutions cf
these procteins, whereas the 7 values for the faster sedimenting substan-
ces have been put equal to the values fcr serumglobulin.

The {::3 values for s, are the values which are corrected in the
way Just described, and these values are given in the diagrams.

In my earlier letters I have not had time tc answer scme of your
questlcns in your letters of September 4. and September 13, I shall
try tc dc this now.

First sc very many thanks fcr the nice blue thermcsbottle which
was used fcr sending the serum samples from Lendon to Upsala. We have
used it already several times and enjocyed it very much; it fcllcwed us
on a weekend trip in the cance in the hiddle of September . As tc the
10 sh stamp, I had given it tc my mcther-in-law before I got ycur let-
ter, where ycu asked me what mr.Lonn thcught abcut it. My mother-in-law
1s very zlad tc get stamps, sc we always collect cur stamps for her.

As tc the runs with the polysaccharide (expt.23 and 28), the
result cculd be summarized as fcllows: In the experiment with the 1%
sclution (23) we got a very sharp peak, whereas in the dilute scluticn
(expt.28) the sedimentaticn statted with a peak, but this peak became
brcader and broader osd almost disappeared aftor a while. Even with the
very long scale distances it was impcssible to get any definite peak
cn the curves. This behavicr 1s very typical for the rthreadr molecules.
Even in very polydisperse soluticns cne gets cnly a single and sharp

boundary, when the concentraticn o¢f the thread mclecules is not very

dilute. This state of affairs nas been treated by Signer and Gross
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(Helv.Chim.Acta 17, 59, 335 and 726 (1934)) for the pclystyrcl systems.
The pclysaccharlde 1is therefcre after all quite pclydisperse. I wonder
wnether an csmotic pressure measurement will tell sc very nmuch in this
case, since the pclysacchiride undcubtedly must be very vpclydisperse,
and I am afrald the osmctic pressure.mean valug fcr M even may ccme cut
with the wrong crder of magnitude, a§ the csmctic pressure measurement
cften dces with the thread mclecules, A dirffusicn experiment will bve

of little value tcc 1in this case.

It 1s very interesting that our experimental results shcw that we
chcse the right thing, when we declded tc carry cut the experiments in
mcderate dilute scluticns. If we had cirried cut the experimnts in
concentrated sclutlcns as McFarlane wculd suggest, then I am afraid
that the result of the whcle investigeaticn wculd have been very meager.
I nheve often told him that it 1s wrong tc stick tc a sirgle concentra-
ticn.

I think it must be a mistake when ycu speak about the 8,0 = 2.810"13
for EA in Experiment 21. The value is quite normal, but on the whole the
values for the EA are not sc very sure, because we cften did noct run
the centrifuge long enough.

I add scme prcpesals for text fcr the Figures on a gseparate sheet.

I have nad pliled up with wecrk the whole autumn, and it has been
even worse after the return of Prcfesscor Svedberg from U.S.A. He was
very enthusiastic abcut his Jcurney. He was very intorested in the work
done with the ailrdriven centrifuge at the Rockefeller Instituticn,
and I think tné:'tgere will be scme scrt c¢f cocperaticn between the two
Institutes. Dr.Baur 1s probvably gcing tc write a chapter abcut the
alrdriven centrirfuge in the centrifuge moncgraphy.

With the kindest regaris tc yocu, mrs.Heidelberger and Charlie

frcm Ida and

ycurs sincerely }'G-( 0 Pua( .



